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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 , 3-4, 9-1 0, and 23 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over US Patent Number 5,826,081 to Zolnowsky ("Zolnowsky"), US Patent 
Number 6,633,897 to Browning et al. ("Browning") and US Patent Number 5,812,844 to 
Jones et al. ("Jones"). 

3. In reference to Claim 1 , Zolnowsky discloses a method for scheduling the service 
of a thread, said method comprising the steps of: masking interrupts from hardware 
devices in order to ignore interrupts for other threads (See Column 6 Lines 34-42); 
acquiring information associated with a thread (see Column 6 Lines 45-52); unmasking 
interrupts from the hardware devices in order to detect interrupts for the other threads 
(See Column 6 Lines 34-42); and rearranging an order in which the thread and the other 
threads will be serviced to schedule the thread for processing in accordance with said 
information, wherein the rearranging is performed simultaneously for the thread and the 
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other threads (See Column 6 Lines 48-52). Zolnowsky further discloses that there are a 
plurality of dispatch queues, and for each single dispatch queue, a variety of different 
queuing mechanisms based on the information associated with the thread can be used 
for scheduling the threads associated with that queue depending on the real time 
application scheduling requirements (See Column 6 Lines 45-52). Zolnowsky does not 
disclose that the threads are ordered in a single queue corresponding to all requests 
received from the hardware devices. Zolnowsky further discloses that a real time 
operating system must be capable of scheduling a particular process within a fixed time 
limit (See Column 2 Lines 42-51 ). Zolnowsky does not explicitly disclose that the 
information regarding the thread is latency information and that the queuing mechanism 
(thread scheduler) used to sort each dispatch queue rearranges the order in which the 
threads will be serviced in a single queue based on said latency information. Browning 
discloses a system for scheduling thread execution from a single run queue instead of a 
global run queue and multiple local run queues (See Column 1 Line 22 - Column 2 Line 
32). Jones discloses the use of deadline scheduling in which the order in which threads 
are scheduled for execution is simultaneously rearranged based on the latency of the 
thread (See Column 3 Lines 1-26). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct the device of Zolnowsky using the single run queue of 
Browning and a latency based queuing mechanism, resulting in the invention of Claim 
1 , in order to optimize the thread processing (See Column 2 Lines 1-3 of Browning) and 
because Zolnowsky discloses that any queuing mechanism can be used (See Column 6 
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Lines 45-52 of Zolnowsky). Because both Zolnowsky and Jones disclose mechanisms 
for queuing threads (thread schedulers), it would have been obvious to substitute one 
queuing mechanism for the other to achieve the predictable result of scheduling the 
threads for servicing and execution. 

4. In reference to Claim 3, Zolnowsky, Browning, and Jones disclose the limitations 
as applied to Claim 1 above. Jones further discloses computing the time at which the 
thread needs to be processed by summing the latency information with a current time 
(See Column 3 Lines 5-16). 

5. In reference to Claim 4, Zolnowsky, Browning, and Jones disclose the limitations 
as applied to Claim 1 above. Jones further discloses that said latency information 
represents a time duration that is necessary to service the thread (See Column 3 Lines 
5-16). 

6. Claim 9 recites limitations which are substantially equivalent to those of Claim 1 
and is rejected under similar reasoning. 

7. Claim 1 0 recites limitations which are substantially equivalent to those of Claim 3 
and is rejected under similar reasoning. 
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8. In reference to Claim 23, Zolnowsky, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Zolnowsky further discloses that the thread and 
at least one of the other threads correspond to interrupt requests from a single one of 
the hardware devices (See Column 1 Lines 31-39 and Column 7 Lines 44-49). 

9. Claims 1-15, 17-18, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent Number 6,085,215 to Ramakrishnan et al. 
("Ramakrishnan"), Jones, and knowledge commonly known in the art, as evidenced by 
Browning. 

10. In reference to Claim 1 , Ramakrishnan discloses a method for scheduling the 
service of a thread, said method comprising the steps of: masking interrupts from 
hardware devices in order to ignore interrupts for other threads (See Column 4 Lines 
44-48, Column 5 Lines 23-28, and Column 7 Lines 22-52); acquiring a latency 
information associated with a thread, wherein the latency information indicates a time at 
which the thread needs to be processed (See Column 10 Lines 48-64); and unmasking 
interrupts from the hardware devices in order to detect interrupts for the other threads 
(See Column 4 Lines 44-48, Column 5 Lines 23-28, and Column 7 Lines 22-52). 
Ramakrishnan further discloses the thread and the other threads correspond to all 
requests received from the hardware devices (See Column 4 Lines 15-31), but is silent 
as to how the threads are stored. Official Notice is taken that it is notoriously old and 
well known in the art to store threads for processing is a single queue, as evidenced by 
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Browning (See Column 1 Line 22 - Column 2 Line 32). Ramakrishnan further discloses 
the use of deadline latency information when scheduling the threads (See Column 10 
Lines 48-64), but does not disclose rearranging an order in which the thread and the 
other threads will be serviced in a single queue to schedule the thread for processing in 
accordance with said latency information, wherein the rearranging is performed 
simultaneously for the thread and the other threads. Jones discloses the use of 
deadline scheduling in which the order in which threads are scheduled for execution is 
simultaneously rearranged based on the latency of the thread (See Column 3 Lines 1- 
26). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to construct the device of Ramakrishnan with the threads stored in 
a queue and with a latency based scheduling algorithm instead of a round robin 
scheduling algorithm, resulting in the invention of Claim 1, because Ramakrishnan is 
silent as to how the threads are stored and one of ordinary skill in the art would naturally 
look to various known methods of storing threads for processing, such as the use of a 
single queue which will optimize thread processing (See Column 2 Lines 1-3 of 
Browning), and because Ramakrishnan discloses that the latency requirements of the 
thread are important when scheduling threads (See Column 10 Lines 48-64 of 
Ramakrishnan. Because both Ramakrishnan and Jones disclose algorithms for 
queuing threads (thread schedulers), it would have been obvious to substitute one 
queuing algorithm for the other to achieve the predictable result of scheduling the 
threads for servicing and execution. 
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11. In reference to Claim 2, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses that said 
latency information is computed based on a buffer size (See Column 1 1 Lines 24-47). 

12. In reference to Claim 3, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Jones further discloses computing the time at 
which the thread needs to be processed by summing the latency information with a 
current time (See Column 3 Lines 5-16). 

13. In reference to Claim 4, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Jones further discloses that said latency 
information represents a time duration that is necessary to service the thread (See 
Column 3 Lines 5-16). 

14. In reference to Claim 5, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses that said 
latency information represents a maximum time allowed before a first buffer will be 
emptied and a read operation will switch to process a second buffer (See Column 1 1 
Lines 24-47). 
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15. In reference to Claim 6, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses that said 
latency information represents a time duration that is necessary to setup the thread to 
perform interrupt processing for the thread (See Column 1 1 Lines 24-47). 

16. In reference to Claim 7, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses that said 
latency information is dependant on a hardware constraint for one of the hardware 
devices (See Column 1 1 Lines 24-47 and Column 12 Lines 43-55). 

17. In reference to Claim 8, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses that said 
latency information is provided by a device driver (See Column 12 Lines 43-55). 

18. Claim 9 recites limitations which are substantially equivalent to those of Claim 2 
and is rejected under similar reasoning. 

1 9. Claim 1 0 recites limitations which are substantially equivalent to those of Claim 3 
and is rejected under similar reasoning. 

20. Claim 1 1 recites limitations which are substantially equivalent to those of Claim 7 
and is rejected under similar reasoning. 
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21 . In reference to Claim 12, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 1 above. Ramakrishnan further discloses that said 
hardware constraint is a size of a buffer (See Column 1 1 Lines 24-47). 

22. In reference to Claim 13, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 1 above. Ramakrishnan further discloses that said 
hardware constraint is a fullness of a buffer (See Column 1 1 Lines 24-47). 

23. In reference to Claim 14, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 1 above. Ramakrishnan further discloses that said 
hardware constraint is dynamically computed based on a buffer size (See Column 1 1 
Lines 41-42). 

24. Claim 1 5 recites limitations which are substantially equivalent to those of Claim 8 
and is rejected under similar reasoning. 

25. In reference to Claim 17, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses toggling an 
interrupt line (See Column 10 Lines 31-47). 
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26. In reference to Claim 18, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses determining 
the thread should be activated; and activating the thread for processing (See Column 4 
Lines 16-32). 

27. In reference to Claim 23, Ramakrishnan, Browning, and Jones disclose the 
limitations as applied to Claim 1 above. Ramakrishnan further discloses that the thread 
and at least one of the other threads correspond to interrupt requests from a single one 
of the hardware devices (See Column 4 Line 15 - Column 5 Line 3 and Column 9 Lines 
23-27). 

28. Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ramakrishnan, Browning, and Jones as applied to Claim 1 above, and further in 
view of US Patent Application Publication Number 2002/0083143 to Cheng ("Cheng"). 

29. In reference to Claims 21 and 22, Ramakrishnan, Browning, and Jones disclose 
the limitations as applied to Claim 1 above. Ramakrishnan further discloses creating 
threads for interrupt processing (See Column 10 Lines 34-37). Ramakrishnan, 
Browning, and Jones do not disclose creating the thread for interrupt processing when 
one of the hardware devices is initialized, wherein the thread is created for use during 
processing of a first interrupt that the one or more hardware devices is configured to 
generate; and freeing the thread when the one of the one or more hardware devices is 
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shut down, as in Claim 21, and creating an additional thread, wherein a first interrupt 
identification number is associated with the thread and a second interrupt identification 
number that is different than the first interrupt identification number is associated with 
the additional thread and the additional thread is created for use during processing of a 
second interrupt that the one of the hardware devices is configured to generate; and 
freeing the additional thread when the one of the one or more hardware devices is shut 
down, as in Claim 22. Cheng discloses that it is well known to create a thread when a 
device is added to a system and to free a thread when a device is removed from a 
system (See Figure 6 and Paragraphs 67-73 and 24). The device of Cheng would 
inherently use different identification numbers for the thread, as the device would be 
inoperable the same identification number was used for multiple interrupt threads. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use the thread creation of Cheng in the device of Ramakrishnan, 
Browning, and Jones, resulting in the invention of Claims 21 and 22, because 
Ramakrishnan is silent as to how the threads are created and one of ordinary skill in the 
art would naturally look to methods of creating threads; and to allow both plug and play 
and non plug and play devices to be used in the same network system (See Abstract 
and Paragraphs 8 and 74). 
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Response to Arguments 

30. Applicant's arguments with respect to Claims 1-15, 1 7-1 8, and 21-23 have been 
considered but are moot in view of the new ground(s) of rejection. 

31 . Applicant has amended the claims to recite the term "hardware devices" instead 
of the previously claimed "one or more hardware devices". For the purposes of 
evaluating prior art with respect to patentability, the Examiner will interpret the term 
"hardware devices" as a plurality (two or more) of hardware devices. 

Conclusion 

32. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 



Application/Control Number: 10/804,945 Page 13 

Art Unit: 2111 

the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THOMAS J. CLEARY whose telephone number is 
(571)272-3624. The examiner can normally be reached on Monday-Thursday (7-3). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Rinehart can be reached on 571-272-3632. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Thomas J. Cleary/ 
Examiner, Art Unit 2111 



/Mark Rinehart/ 
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